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Charged Lepton Flavor Violation
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>0 el Decay Q.

y
s €0 eo decay is an example of charge SM
lepton flavor violation (CLFV) c0 @9

s The SMg© ed BR is negligible: ~1 0 ;
()

proportional to 5

s SM extensions (e.g. SUSY) allow for
other €© ed decay channels

s Theorized SUSY Y eo is detectable o
(BR~1 0 dl O )sincethe mass £~ el
splittings can be comparable to masses

e

s Detecting €© eo would be a clear
Indication of new physics
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CLFV History o

History of CLFV experiments with muons

&
s The MEG |l collaboration searches for the
£0 eo decay; one of several ongoing

searches for charged lepton flavor
violation (CLFV)
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MEG Il Experimental Overview
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o International collaboration
of ~ 60 physicists

—

MEG |

| EXperiment Ao

UTokyo INFN Genoa
KEK INFN Lecce
Kobe INFN Pavia

Based at Paul Scherrer
Institut located in Villigen,
CH near Zurich

(@]

: INFN Pisa
6 Uses the PSI proton ring INFN Roma
cyclotron \
5 590 MeV protons oy
5 Unbunched surface muon  [adlAl®

beam produced: Cvclotron . UC Irvine  BINP
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MEG Il Experiment: Signal/Backgrousi®

e

The experiment relies on precise kinematic

(@]

measurements of the decay products to Signal Decay S
distinguish between signal/background decays u
s The €0 e signal is a two-body decay at rest, ‘
signal e/o have equal and opposite momentum
(@ /2) v
5> Backgroun not have th har ristics:
s Background does not have these characteristics recidental RMD . <« ¥
A RMD (radiative muon decay) : Background . o
* 000Q33 (smallEs3 3) .S
A Accidental background: high 1) coincident with 2 from H . H
RMD (dominant background), AIF (Q Q © 1 ) or . ‘A
bremsstrahlung V, .
Ao [}
N Y
V
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&3 MEG Il Experiment: Apparatus @7

s The experiment stops ‘ in a thin film L %Y wOouwen we w— wo o
target (R X xz21 0 Hz) Liquid xenon photon detector
3 ‘ : . COBRA (LXe)
© Stopped decay In target; d_ecay superconducting magnet “ee ¢
products (e, 0 are measured Iin \ A% % .’.‘.:.x~
various detectors

Similar design to MEG |, but all
detectors have been upgraded

(@]

(@]

Kinematic estimates at target

by Q Kalman propagation to target,
then[ propagation to Q target vertex
(3— ,3 o ,30mn )
Pixelated timing counter
(pTC)

Muon stopping target

Cylindrical drift chamber

Radiative decay counter (CDCH)
(RDQ)
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&3 CDCH Detector gl

Upgrades:

0
o New ultra-light stereo drift chamber to
improve efficiency and resolution
6 More track space points in drift chamber to
Improve resolution (1150 readout drift cells)
s In 2021, the chamber was filled with ' = — |
/ 88.2:9.8:1.5: 0.5 i iti
( &i (& ( _ 4 ( _ ) Time-Distance Isochrones \évr']r:mpboesr'tggst:rt
s High voltage wires surrounding sense s, X g e
wire creates drift cell geometry ., Sl R N
Kinematic MEG II 02 a0 120;
Core ( MEG | Goal 01 o
Ng (keV) 380 130
e, /G, (mrad)  9.4/8.7 5.3/3.7
toy (pS) 70 30 —0.3; ao—;
Zo, 1Yo, (MmM) 2. 4/1 2 1. 6/0 7 045 : oL RS o I e
e+ Efficiency e e X R T B R S Moo e 1m0 reo o0 200 21°x[mnf]2°
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&3 pTC Detector gl

Upgrade: higher hit multiplicity

Two semi-cylindrical modules, each
consisting of 256 timing counters

Counter consists of a scintillation tile with
double-sided SiPM readout

Individual counter timing precision ~90 ps

(@]

(@]

(@]

(@]

6 Signal Q <n counters> ~9; 30 ps O
Kinematic MEG I
Core U MEG | Goal
Ng (keVv) 380 130
d.. /G, (mrad) 9.4/8.7 5.3/3.7
t.. (pS) 70 30
Zo, Yo, (MM) 2. 4/1 2 1. 6/0 7

e+ Efficiency
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